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THIS IS TO CERTIFY THAT THE THESIS PREPARED UNDER MY SUPERVISION BY
EVERETT SHANNON BONNELL and BRUCE HJALMAR LUNDAKL
EXPERIMENTS WITH FAN BLOWERS
IS APPROVED BY ME AS FULFILLING THIS PART OF THE REQUIREMENTS FOR THE DEGREE
of Bachelor of Science in Me chani c 8 1 Englneerlng
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630 54 .05 .577 51.2 74 81 24 2.1 .06 352 2.9
7S5 68 .05 .770 85 99 3.5 3.2 .1 i 26.6 3.5
930 05 . 1 1 1.2.0 740 107 122 64 5.<3 .14 ISO 3.3
1185 99 .14 1.62 66.0 124 145 9.
3
87 .28 14 1 3.3
1330 1 17 .15 e.22 101. 146 • 168 144 137 .36 1 0.6 2.6
1650 140 .23 5.16 120. 175 198 232 222 .57 73 z.e
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54 .45 .35 39.6 56.2 75 2.0 1.7 .41 3 3.1 24.8
8 1 5 67 .50 4 7.7 68.7 93 34 3.1 .74 22.5 24.3
1 00 &5 ).03 .80 60.5 81. | 1 22 6.1 5.6 J ,54 1 5.4 2 7,3
12 05 I 00 1.42 1.13 7 1.0 98.7 1 47 9.1 8.6 2.29 1 1.5 26.6
13 7<3 1 16 J.75 1.39 7^.5 J 14.5" ) 6<3 1 3.1 1 2.4 3.24 ' <3.2. 26.0
1 £77 5 1 37 ^2.5 133.2 I 33 2 6.7 25.7 5.23 5.2 20.9
17 75 J 50 5.40 2.60 107.0 154.0 2 17 26.
o
248 3.57 (52 34.4











o u. T N

































50 60 90 IZO 150 180 £10 £40 £70 300 330































































660 55 .75 .19 42.6 80 1.7 1.3 32.5 54.6
815 68 ). 15 .27 34.8 50.
1
2.6 2.3 B5 21.6 40,8
10') 5 85 .42 -43.7 <bo.o 1 24 4.6 4.2 \AQ 15.1 47.5
) OO 2.62 .Of 52.5 7 5.5 1 49 7.o 6.5 3.25 1 1.7 50.2
) to .05 54.5 78.5 1 66 g.o 3.8
»
S.7 42.5
kDioO i 32 4.20 .97 60.5 95.7 1 4 1 J 5.0 J 4.
1
6.60 6.8 46.8
17 65 1 50 5.56 1.27 76.0 ioq.5 2 17 20. | i 9.2. 9.88 5.7 51.5
20 OO I 70 7.20 576 12 6.2 244 27.5 26.0 14.90 4.8 58.4*
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53 1 .2 .06 1 6.g 24.4 77 1.4 .4o 20.O 48.7
8 » 5 68 1 57 .1 2 1 .d- 30.& 1.6 .7 3 I 9.4
1 O \ 5 85 2.28 .1 Z 2 3.0 33.2 1 24 3.
1
2.5 1.24 15. 1
I205 1 OO
.
1 6 2 6.0 3 7.4 14 4 4.8 4.3 2.0 5 6.7 4 8.0
13 6 O 1 1 a 4.30 .20 23.2 4 0.3 1 66 a. 6 5.q 2.84 5.<3 47.8
\5&0 1 32 5.55 .2 6 34.6 44,8 1 a 1 1 O.O 3.1 4.54 5.5 50.0
I7 70 153 7.QO .5 5 34.4 56,2. 2 I 6 14.8 155 7-34 54
20OO 1 68 G.30 .4 1 42.8 6| .7 24 4 18.8 1 7.4 <3.62 5.6 55.4
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64 O I.OO O 7 3 .87 \.o | O
825 e>e> o b Q 9 L50 I.I 5 o
1 O \ 5 35 2.1 7 O o o ) 24 1.3 8 1.38 o O
\ \ 1 & gs> 3.0 o 143 2.3 3) J.7 8 o o
137S ) i 2 A.OO O o o 1 68 27 4 2.1 O o O O
)56 1 3 O 5.2 O O o o 1 9 1 4.5 O 3.6*5 o o o
177 5 j 50 7. 1 O O o o 2 ) 7 6.2 2 ai 2 o o
1 ©4 3.1 o O o 23a 7.4 1 o o
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i 306 JO 1. 14 7 2.8 23.9 I 2.00 1.35 .039 17.9 2.9
\AAO 54 .15 ).33 794 Q. 6.0 1 I 2.10 141 ,0<54 18.4 4.5
\DZO 58 .20 1.44 86.9 26.6 1 1 e 2.34 1.6 O&l 16.7 5.4
1 620 62 .2,0 1.55" S3.9 275 123 Zio oeo f44 4.7
17 32 10 .20 1.36 91.8 30.1 132 3.31 242 .096 /•<?, 5 4.
1
IS 16 72 .2.0 1.90 9 3.1 3 1.0 139 3.45 2.55 .boo I l.\ 3.9
1 946 75 .20 £25 IO0.5 5 2.0 149 A.\?L 3.17 .1 10 9.6 3.2.
2024 IS .30 2.43 lof.i 3 5.2 1 54 4.53 3.56 .|S4 9.7 4.6
2oqo 80 ,Q5 £.67 !09.8 335 160 4.93 3.89 .138 S.7 3.6
2.2SO 89 3o 3.15 1 19.8 39.5 ) 74 59 3 4.82 .195 8.9 4-. I
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1 249 55 .e>o .60 52.7 1 7.3 <36.o 1.36 .go 47 1*3.2 iaa
14 70 56 .80 .83 61.1 20.2. 1 1 a.o 2-33 1.0 1 1 7.<b
1 532 60 .95 .e>8 63.6 a 0.8 1 17.0 2P9 13 2 J8 1 5.8 ^3.3
J 5 6o ©2. .99 .95 e>o.o 2 ».© 1 2 1.0 2.38 1,60 .34 l 3.e ai.i
J 7 e>4 I.OO 1.15 72.5 23.8 1 3Z.0 2.75 1.4 3 .42 1 3.0 2J.6
ia 14 70 1.2,0 J.£5 755 a-4.e 1 380 3.05 S.I 8 .49 1 1.3 22.2.
1 920 76 I.4 1.37 79.2 2 5.1 146.0 341 2,-45 .56 9.9
2010 IB i. SO 1.49 8Z.5 271 I SAO 3.&I 2.86 .6 7 9.5 2 3.2
2 / OO 60 1.7 O 1.57 84.4 27 7 ie>o.o 4J0 310 .7 7 3.9
2320 89 2.25 a 12. 3 2.2 ) 770 5.40 4.28 I. I 9 7.6 27.7
2.60 I04.
3
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1 3 24 46 I. l.o 363 1 2.5 1 O! 1 .58 <36 .2 5 1 3.0 23.-4
1 420 52 1.30 AO 42.7 1 4.0 I os t 7 3 1 P<& -29 13,2 2e. I
1 5 0© 58 L45 45 44,6 14.6 1 I 5 176 I.04 .32 14.0 33.3
1 6 34 63 170 .54 4-9.7 1 6.3 1 24 2.14 1.34 45 1 2.2 33,8
1 72/? 66 175 .€>o 52.2 1 7.1 1 32 2.53 1.69 49 lo.l 23.0
1 824 71 2.IO .67 55.5 1 8.2 1 39 2.qa 2.0 2, .63 QJ 30.9
1 9 \ 2. 75 2.35 7 6 60.9 1 8.5 14^ 3.1 2.1 5 .7 2 3<2 33.2
75
. 2.5 O .78 62.5 20. 1 1 53 347 2.5 2- 6.83 8.0 32.8
2 140 82 2.90 .88 64.3 2 1.2 1 ©3 3.64 2.61 l.O I 6.3 387
2314 87 3.50 I.0 5 68.4 22.4 177 4.IO 5.02 1.2.8 74 42.5
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1 344 5 J 1 .35 . 1 2 1.3 7.0 1 O 3 24 74 .16 9.5 "8.8
14 16 54 1,60 .1 21.3 7.0 1 08 1.6 S3 .18 7.5 1 9.7
151 O 58 i.go .1 21.3 7.0 1 1 5 1.7 .9<S> .22 7.3 2S.7
\&&e 64 2.2°
.1 2 1.3 7.o 127 1.9 1.09 2 5 e.4 23. 1
1 7 20 6© 244 .2 30.2. 9.9 I 32 2.1 1.2.1 .3 9 7.7 3 0.6
1832 70 2.80 .2 30.2 3.9 140 2.3 1.39 45 7.1 32.6
1 920 7S 3.20 .23 324 J 07 14 7 2.5 1.50 .56 7.1 372
2.06O 7g 3.5o .2S 354 1 1.7 I 57 2.8 i.ei .67 64 36.8
2j 30 82 3.90 30 .370 12.2 IG2. 3.0 Zoo .73 <o. I 39.0
23OO 86 4.4^ .33 39.2 12.8 1 76 3.2 2.12 .93 a.o 43.6
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) 340 50 1.50 o O o 1 02 J.3S -73 O
)4 30 5a 1.60 o o i og 1.2.1 .54 O
J52 59 i.go o ) 16 ).3S .66 O O
/ 6(5G 64 o o 1 27 1.46 .69 O
1 732 65 2.40 o 1 32. 1.6& .S3 O a
) 856 eg 27^ o o I 42 1.80 .95 O
J 92-4 72 3.oo o o o 14-7 175 .a 1 O
20 IS 75 3.25 o o o 1 5"7 1.95 1.00
2 130 82 375 o o o 1 ©3 2.02 .99
84 o o o 177 2.29 1.23 O
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822 52 .0 2 .23 35-7 1 5.4 ,5.5 .0 04 3 3.4 1.0
1 1 J 6 70 .0 2 .4 5 4 5.8 i9.7 79 .88 .53 .0O£> 3 5.4 I.I
13 34 57 .0 2 7 5 33.5
69. 8
25.2 1.26 .85 .008 1)0.0 .9
17 13 I 08 .0 3 1.07 2<L6 12 1 2.6 O 1.96 .015 1 5.2 .8
13 88 1 25 .04 1.4 6 51 .5 34.8 \A I ago 2.09 .02 3 1 6.2 I.I
1 43 .0 5 1.9 7 44.7 40.4 I 65 4.24 32 5 .034 1 2.3 1.
1
/ 64 7 24 6 10 6.0 ^5.6 ) 84 3.3 5 4.0 2 .052 I 1.3 1.3
2370 1 S7 . 1 o 3.0(5 1 1 8.0 5on 203 7.6 7 5.9 5 .085 '8.5 1.4
3234 204
.1 3 3.94 1 3 3.8 57.2 229 10.7 7 .12 a 6.G 14
22 3 .20 4.7 4 1470 63.2 24 a 12.9 1 I04 1 .210 6.o 20
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8DO 54 .30 .20 30.2 1 2.9 60 .61 .34 .06 3 7.3 17.2
1 1 04 70 .33 .35 A0.7 1 7.5 78 .44 .Oq 40.0 1 Q.5
J4 i o 38 .37 .55" 49.8 2 1.5 ) 1.24 .77 ./ 3 28P 1 6.3
1 7 08 1 o<s .60 .9 CA.0 27.5" 12 1 an 1.53 .27 1 7.7 1 7.5
.75 LI 5 12.5 30.0 14 1 2.82 2.0 .38 1 5.4 1^.0
2292 )44 .97 1.49 35.4 1 63 3. 34 Z50 .56 14. 1 22.5
2 5^6 I £>S" 1.35 1.86 33.6 184 4.97 362 .8© 1 O.q 24.3
23 12 1 86 5.3 3 \0t>.O 44.3 313 I.I 8 8.4 22.8
3205 201 2.1 2 1 1 5.5 49.7 227 9.08 7.08 1.72 7.0 2M.3
3 5 34 226 2.76 3-24 12 1.5 52.3 250 1 2.6 1 £3 6 5.2 22.9
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82<S .32 .12 23.7 9.9 59 .59 .33 .05 30.0 I5.e
1 > 32 7 1 .64 2S 3 1 .6 1 5.6 SO .7 7 42 . 1 32.4 24.7
1 A 2.S 3 e> .93 .34 39.5 J 7.0 J CM 1.2 1 75 .2 5 22.7 3 34
1 69<S 1 07 1 .20 .43 444 1 a. i 1 2<? 1 .73 1. 1 & .38 1 6.3 33.
1
1 Q SO 1 2 4 J.77 52.1 2 24 1 40 24& {.0(5 .6 5 » 3.5 39.1
2330 141 2-42 .84 6 1.7 2 6.5 / 65 3.20 2.1 2 |.03 1 2.5 486
3.SO l.og 70.5 3^.3 ) 86 4.54 3. 1 S J.53 1 <A4 4^.7
185 AM 1.3 l 77.3 33.2 553 3.9 3 2.25 84 57 4
3205 20^ 49 O 8 5.
1
3<3<5 227 7.9 I 5,83 294 6.3
5.30 1.85 9 I.O 39.5 247 1 0.31 7.8 1 5J 48.^
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.56 .03 i r.7 5.0 .-47 .22 .05" £2.7 8.0.Q
1 88 6q .92 .07 170 7.3 77 .62 .28 .) 1 260 3<3.3
J 4 35 1.38 .1 o £1.2 9.0 102. 46 .2 1 i q.6 43.3
1 6CjS I 07 2.03
.1 3 24.7 i o.e> 1 20 ).6I .<3 8 .3 1 o.e 3.<&.5
1 qso ) 24 a.7 i .1 8 28.£ 12.1 140 1.9 | 1.1 1 .54 10.5 46.7
as \& 140 3.7 2 .27 34.
»
1 5.0 104 ^.4 8 142 10.0 64.7
1 <5© 4.7 .34 39.4 10.9 18(3 3,54 2.1 8 ) .32 S.2 6O.5
2<}02 1 83 5.9^ 41 43.4 IS.6 £06 I.80 5.5 53.6
3 1 96> 203 7.50 .5 1 46.2 20.7 2^6 2.02 54 (0(0.(0
3540 225 q.50 .5 8 5l.4 22.
1
2.55- 7.77 3.2 2 4.3 6 7.0
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800 .53 57 .31 .1 e> 0>
1 1 2 O 69 #2 eo .57 .23 o o
14 IS 70 J.37 \o\ .63 .3 8 o o
1 7 38 log £28 O 123 J.23 .59 o
1 984 1 2.4 2.87 13 1 1.4 o .60 o o
23 IS 147 370 164 1.75 .67
167 4^2 188 22.0 .9 a
£Q \€> 1 S3 6.3o o 207 2.64 1.00
32-44 205 770 o o 230 0.19 1.18 o
^470 220 246 4.1 8 1.26 o o
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J 350 52. .0 8 .32- 3B.2 ©7 70.8 .38 .18 .0 i 32.0 4.5
so
.1 3 .73 57.7 / O.2. 1 02 48 .02. 2 I.O 4.5
2 5 24 -14 1.17 7Z.7 i 2.8 J 32 (.1 7 .05 20.5 4.6
3060 120
.1 9 1.54 83.8 )4.S | €>0 1.76 1.0 I .0 5 »4.7 4.6
35 04 137 .25 2.0 9 97.7 1 7.2, 1 84 22 O 1.65 .07 1 OA
3960 I 50 .33. aeo 19.2 ^07 3.2.3 2.07 .1 t 9.3 43
I 7& ,3a 34 I 124.5 2 1.9 24 42© Q.J(b .1 ^ 7.9 4.7
5034 .4-3 3.9 7 134.5 23.6 2<S3 5.8 3.85 .1 6 e.l 4.2
54AO 44 47a J48.0 2<3.l 284 6.9 9 4.74 .1 9 5.5 4j0
€>o&o as© 160.0 as.a 3 1 S 8.90 ©J 1 .26 4-€> 4.2.
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30 60 SO 120 150 ISO £10 2A0 £,10 300 330

















































SQ T Lu! ox
1 3 1 O .08 1 e.5 .56 .16 .03 1 8.2. 5*7. <?
85 I.-44 .is 20.6 5T.O 1 1 1 .71 . 19 1 7.4 £>5.6
2496 96 2PO .25 33-8 (b.O >3l .93 32 .2^ is,e> <bO£>
1 ia 2.9 O .39 42. I 7.-4 1 3& l.<23 .5<3 .35 ) 2.e QO.O
34 7S 1 3S 3.9O .53 1 B2. 1.9 1 .9© .56 9.1 57.8
4 02a 1 5"© 5.25 .7 1 / 0.0 2 1 O 24 4 1.24 .60 a 2 70.&
AAS>0 1 74 6.-44 .&3 6£.2. 1 \.o 235 3.-49 1.09 /.IS ^8 (51.
£
) 96 S.07 1 .25 75~4 133 26 / 4.62 2.72 1.76 -4/3 G4.6
55 1 2 1 7 /.29 7G.& IT).5 R£>8 5.-44 645"
1 i.go 1.5 5 &A.O I4.& 5 l & 729 4/H 2.3^ 3.3 &4.4
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1 350 .2 9 .24 35 5.8 7D.8 .37 .12 .03 44.3 22.3
2 114 82 70 .51 48 a.5 1 1 0.3 7 7 .36 .09 2 34 24.8
24 73 97 .07 .7 1 37 1 0.0 12.9.8 1.09 .57 .15 J 7.7 ^72
3070 1 SO 1.33 1.03 eg 12.0 lei.o 1.62 .87 .30 "14.7 34.7
3440 1 35 I.90 l.oo <S fi- 1 1.9 1 80.0 1.94 1 .02 .38 1 1.7 37.+
3340 1 04 2.2.6 I.7C gs 13.5 2oe.s 2.70 1.53 .57 1 0.2 3 38
4520 1 75 3.1 2.22 1 DO 17.7 236.0 3.88 2.3© ,go 7.4 37S
5030 ZOO D.io 2.63 1 09 ) 9.2 203.0 3.4o J. 15 5.7
5470 2 14 4.30 3.2 ! 20 21.2 286.0 12 4.0<5 1.49 5.2. 3b 71
e> e>o a57 340 385 132 2?3.2 31 7.0 (02 <£>.22 2.0<3 3.7 334
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. DATA and RE3ULT3

























































I 2 90 50 o o O .03 o O o
3A I.G9 o I I e> ,58 o o
2580 1 oo 2.37 c J 34- .73 .18 o o
3 02.0 ) 13 3.50 o o i sa I.I 1 .39 o
3-4AO 1 34- A.56 o o i © i 1.43 ,5 3 o o
Ao\o e>.ie o o o &»o 1.5© .36 o
A507L 1 75 7.90 o o 236 2.20 .69 o o o
50 30 I 3<a> <3.80 o o o 2.88 .95 O o o
5A 5
o
SIS ) \-oo o o o 285 3,38 1.13 O o o
238 \A.50 o o o O o o
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30 60 90 l£0 150 180 £10 3^0 270 300 330




































































.45 .58 5*1.0 74.0 1 1 3 2.5 1 .55 36.2. 25.9
I03O 1 OS .70 .73 1 55 5.07 4.53 .95 18.2 20.9
is 03 1 16 .90 .8 3 61.5 S9.5 1 82 6.1 3 5.53 1.5 1 t G.2 273
I 37 \.30 1.3 2 77.0 1 1 -.a 2 1 O 843 7.4<3 2.38 1 15.0 313
) 572 1 5& I.JO 1.59 54.6 1 I6.0 23S 1 1.75 ) 0.55 3.22 1 1.0 30.5
177 1 1 62. a.20 ZOO 34.7 137.5 267 17.3 5 15.74 4-95 8.7 31.4
1 9 75 SOS 2.70 2.56 107.2 177.5 295 2274 20.59 a 95 7.7 33.6
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807 79 .54 4.1.5 65.0 12.1.7 2.57 2.17 .53 30.0 ZA .6
1 00
.80 .54 49.0 7J.S 1 53.0 4.7S 4.23 .93 (6,7 2 1 .9
1 220 1 1 9 I.IO .&G> 54.2
1 S4.0 5.97 5.22 1.4 2 1 5.3 27 \
13 90 137 1.50 1. IO 70O 1 01.5 21 O.O 8.0 7 7.1 2 2^9 14.2 35.0
1 58g I 61 2.00 I.2E 73.0 1 oe>.o 239.0 1 1.74 1 0.46 3.4-9 )o.i 3 3.0
I7S7 16a 270 l.&o 91.2 125.5 270.0 1 5.<5>5 14.04 5.54 69 39.0
2.35 1 02..5 147.2 2.95.0 20.57 16.55 7.70 7.9 4 14








30 60 90 120 J50 180 EIO £40 £70 300 330
















































805 77 .32 37.7 5~47 12 1 2.32 1.3.2 .68 28.5 354
1 02.7 1 O 1 1.26 43 ©3.5 1 22. 4. 17 3.62 1.53 I 7.5 42.5
1 203 1 17 1 .70 .5© 50.5 7 3.5 182 5. 14 4.42 2.04 le.e
1 3 95 1 36 .8 \ 60.5 ©7.2 Z 12 7.oo 6.05 3.2 7 14.4 5e.o
) 5 78 ieo 3.IO I.OB 69.6 1 |.0 2 39 IO.02. 8.77 5.57 1 1.
5
e3.o
) 7©2 IS 1 4.oo 1.27 75.5 I 09.6 268 1 3.85 1 £.24 7 3 a. a 5"9.7
I 9 65 205 5. »o 1.69 S>~7.0 ) 26.2 £.9© ie.00 ) 3.9 1 IO.50 7.9 65.9
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805 J.OO .17 27.4 39.0 1 21.3 2.2© I.B4 .65 a\.e> 35.3
1 027 | CO 1.56 .23 31.8 4&2. 3.5 1 ». 1 9 I 5'.e 4 0.0
1 £SO 1 1 P .34 33. sej 1840 4.34 3.59 2.0 5 1 5.8 57. z
1 1 37 3.1 o 48 46.2 £>7.2. a io.o 5P7 4.1 2. 3^C> / e>.3 8 5.o
1 5 7& ) &o 4.1 o .51 47.5 2 38.0 743 e>.i e 4.50 I 1.
1
1 7 7a 160 5.1P .5<& 72.8 2670 9.2S 7.68 500 9.5
1 ^55 2 0^ €>.^o .83 6l.o S95. 1 1.33 9.1 3 9.5 98.3
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7© .66 O 1 19 1 75 O
) 027 ) 00 1.3-e (9 2.5 9 O
) 2 03 1 IS 1.85 O O las 2.53 O
\A 05 1 A 1 O 37 | 2.7 1 O
1 5 72 1 57 3.20 O £37 2.<c>2 O
1 77,2 1 SO O a©7 O
1 S95 I 96 5.00 O O 4.90 O
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